Background: Shared decision-making (SDM) in the management of metastatic breast cancer care is associated with positive patient outcomes. In daily clinical practice, however, SDM is not fully integrated yet. Initiatives to improve the implementation of SDM would be helpful. The aim of this review was to assess the availability and effectiveness of tools supporting SDM in metastatic breast cancer care. Methods: Literature databases were systematically searched for articles published since 2006 focusing on the development or evaluation of tools to improve information-provision and to support decision-making in metastatic breast cancer care. Internet searches and experts identified additional tools. Data from included tools were extracted and the evaluation of tools was appraised using the GRADE grading system. Results: The literature search yielded five instruments. In addition, two tools were identified via internet searches and consultation of experts. Four tools were specifically developed for supporting SDM in metastatic breast cancer, the other three tools focused on metastatic cancer in general. Tools were mainly applicable across the care process, and usable for decisions on supportive care with or without chemotherapy. All tools were designed for patients to be used before a consultation with the physician. Effects on patient outcomes were generally weakly positive although most tools were not studied in well-designed studies. Conclusions: Despite its recognized importance, only two tools were positively evaluated on effectiveness and are available to support patients with metastatic breast cancer in SDM. These tools show promising results in pilot studies and focus on different aspects of care. However, their effectiveness should be confirmed in well-designed studies before implementation in clinical practice. Innovation and development of SDM tools targeting clinicians as well as patients during a clinical encounter is recommended.
Background
Breast cancer is the most commonly diagnosed cancer type among women worldwide and the fifth cause of cancer related deaths [1] . In metastatic breast cancer care many complex decisions need to be made, of which most are preference-sensitive [2, 3] . Important treatment decisions include for example whether or not to start chemotherapy or targeted therapy [4] .
Shared decision making (SDM) is an approach in which health care providers and patients share the best evidence when facing decisions, and patients are encouraged to be actively involved in decision making [5, 6] . SDM has been identified as an important element for good advanced cancer care [7] . Most cancer patients prefer to participate in decision making [8, 9] . Among patients with advanced cancer, women with breast cancer in particular wish to be actively involved in decision making [10] . SDM is associated with positive patient outcomes, including knowledge regarding available options, perceived quality of care [11, 12] , and quality of life [13] .
The use of tools might support active participation of patients in decision-making. Examples of such instruments are 1) decision aids (DAs) which are designed to be used by patients before doctor visits to prepare for decision making [14] [15] [16] , and 2) tools to be used by both health care providers and patients during clinical encounters [17, 18] . DAs are developed to support patients in decision making by providing an overview of the available (treatment) options and their associated outcomes [15, 19] . There are many types of DAs, such as video or audiotapes, patient letters, computer programs, leaflets, and interactive media [12] .
The tools designed to be used during consultation with a health care provider have been developed to facilitate a conversation between health care providers and patients about the relevant (treatment) options. In general, these tools are brief and present a summary of available options. Examples are decision boards, bar charts, option grids and consult decision aids [17, 18, [20] [21] [22] .
The aims of this study were 1) to make an inventory of instruments and tools, including DAs and tools used during clinical encounters, that are currently available for supporting SDM in metastatic breast cancer care and 2) to evaluate the effectiveness of these tools based on published studies.
Methods
Three strategies were used to identify tools for supporting SDM in metastatic breast cancer. First, a systematic search of relevant databases was undertaken, secondly an internet search was conducted and lastly experts who appeared in the searches were contacted.
Systematic search Search strategy
A systematic literature search was conducted in Cinahl, Medline, PsychInfo and Pubmed to identify relevant articles published between 1 January 2006 and 18 January 2017. This time frame was chosen as we were looking for tools that are still clinical relevant and up-to-date. If there were instruments developed before 2006 that are still relevant, we would have find them in either later publications, via our internet search, or via the experts that we have approached. The search strategy was developed in collaboration with an experienced librarian and checked by an expert in the field. It combined terms covering the areas of breast cancer (breast cancer; breast carcinoma; breast neoplasms), advanced cancer (advanced cancer, metastatic cancer, palliative care), decision making (decision making, decision support, decision aid, shared decision) (Appendix 1). Hand-searching of reference lists of included articles was conducted to identify additional studies.
Study selection
The search was performed by one reviewer (IS), and after removal of duplicates, irrelevant articles were eliminated on the basis of title and abstract. Ten percent was independently evaluated by two reviewers (IS and JK). There was no disagreement between the reviewers on inclusion. Therefore, the remaining abstracts were evaluated by one reviewer (IS). Screening of full text of relevant articles was independently performed by two reviewers (IS and JK). Disagreements were resolved by discussion with a third reviewer (FS).
Inclusion criteria
Research articles and (systematic) reviews on studies conducted in advanced breast cancer patients, written in any language and published in a peer-reviewed journal were included for review. Studies needed to focus on the development and/or evaluation of an initiative or tool that focused on i) information provision about decisions, ii) decision making process, or iii) eliciting treatment preferences in metastatic breast cancer care. Outcomes included in the studies had to be any i) patient-reported outcome, or ii) health outcome.
Data extraction
Characteristics of tools (name, country, description, target population, type of tool, decision on which tool focusses), study characteristics (first author, year of publication, study size, patients characteristics, study design, outcome measures) and patient-reported and health outcomes were independently extracted by two reviewers (IS and JK).
Study quality
Quality of the studies evaluating the tools was independently assessed by two reviewers (IS and JK) using the Grading of Recommendations Assessment, Development and Evaluation (GRADE) methodology [23] . This methodology classifies evidence into four levels of quality (high to very low). First the studies were classified based on their design, with high quality for randomized control trials and low quality for observational studies. These initial grades can be downgraded or upgraded after assessment of their weaknesses and strengths. The five downgrading criteria are risk of bias, indirectness of evidence, inconsistency of results imprecision of results, and publication bias. The three upgrading criteria are large magnitude of effect, dose-response, and opposing residual confounding or bias. Based on the up-and downgrading criteria, the final evidence grade was determined [23] .
Internet search and consultation of experts
An internet search was performed and experts were approached to complement the systematic literature search using the same inclusion criteria. Google searches covering the areas metastatic breast cancer (advanced breast cancer, metastatic breast cancer, palliative breast cancer care) and decision making (decision making, decision support, decision aid, shared decision) were carried out and websites presenting an overview of decision aids were studied (http://www.med-decs.org/, https:// decisionaid.ohri.ca/). National and international experts who appeared in the systematic literature and internet searches were approached via email and asked whether they were aware of tools, instruments or initiatives supporting SDM in metastatic breast cancer care. From the tools identified by internet searches and experts the same characteristics were extracted as from those identified by the systematic literature search.
Results
The initial literature search resulted in 687 potentially relevant articles. After removal of duplicates and elimination of non-eligible papers based on title and abstract, 13 full-text articles were considered, of which seven were included for review ( Fig. 1 ). The seven articles described five different tools. In addition, the internet search revealed two relevant tools. All 17 experts approached responded and identified one additional relevant tool (Table 1) .
In total, seven tools were identified (Table 1) . Three were developed in the USA, three in the Netherlands and one in Canada and Australia. Four tools were specifically designed for metastatic breast cancer, the others for metastatic cancer patients in general. Three tools focused on the decision on whether or not to start chemotherapy [24] [25] [26] [27] . The other four focused on all possible decisions during the entire metastatic breast cancer care trajectory. All tools were developed for patients to be used before consultation with their health care provider. Only one tool [28] provided a summary report to the health care provider which could be discussed during a consultation.
The content of five out of seven tools was evaluated in published studies (Table 2 ). Of four of these, the effectiveness was studied as well. CONNECT, the communication aid from Meropol et al. was tested in a randomized clinical trial [28] . Outcome measures included consultation content, treatment outcome expectations, decisional conflict, patient satisfaction with the content and format of the communication, and satisfaction with the survey and/or communication skills training. CONNECT made it easier for patients to make treatment decisions (P = 0.003) and patients were more satisfied with their decision (P < 0.001), with physician communication (P = 0.026), with discussion regarding support services (P = 0.029) and quality of life concerns (P = 0.042), but not with discussion of diagnosis/ prognosis, treatment options, or support/community services. The DA of Oostendorp et al., [25, 26, 29] was evaluated in a randomized clinical trial. Primary outcome measures included several measurements on patient's wellbeing on which the DA had no statistically significant effect. The DA was associated with stronger treatments preferences of patients (P = 0.030) and with increased subjective knowledge (P = 0.022), but not with any of the other secondary outcomes measures. The two other tools [27, 30] were tested in pilot studies without control groups. The DA of Smith et al. [27] assessed whether patients choose to use the DA, investigated the knowledge of patients about the disease and treatment and examined whether the information of the DA was helpful and if the patient wanted to share the information with the physician. All except one patient used the DA and knowledge about the cure of advanced cancer improved after using the DA (P = 0.15). Most patients found the information helpful and almost all patients wanted to share information with their physician after use of these DAs, which might result in SDM. The study on the DA developed by Sepucha et al. [30] evaluated acceptability of the DA and its impact on decisions. The DA was rated acceptable, did not increase distress (P = 0.34) and the treatment goal was most often to lengthen life. Most patients (88%) wanted to be involved in shared decision making, however, only 41% found that decision making was shared and 38% achieved their desired level of participation in decision making. The content of the tool and attitudes towards the tool developed by Chiew et al. was evaluated by both patients and medical oncologists [24] . The patients concluded that the DA was acceptable and helpful and the majority recommend the use of this DA to others. Also the oncologists were positive about the DA and found the DA appropriate for all or most patients.
The quality of five evaluation studies could be assessed. According to the GRADE approach, the quality of the studies ranged between moderate and very low ( Table 2 ). All studies had noteworthy shortcomings, mainly because of the study design. Two had a randomized design and the others were observational studies [24, 27, 30] . The quality of the three observational studies was downgraded to 'very low' due to small samples sizes, unclear descriptions of inclusion criteria and lack of information on loss to followup. The quality of the studies with a randomised design was downgraded as well [28, 29] . Both studies had a high drop-out rate. And one defined no primary outcome and presented selective results as two of the intervention arms were combined to obtain significant results.
Discussion
This review identified seven tools to support SDM in metastatic breast cancer care. All were designed to be used independently by patients before consulting a physician. None was developed to be used by both a health care provider and patient during a clinical encounter, although one tool Patients' attitudes toward the DA, and oncologist feedback regarding attitudes toward the DA.
• The DA was rated acceptable and helpful.
• The DA contains an appropriate amount of information, and the length is appropriate • The DA had no adverse impact on patient's well-being • Use of the DA was associated with stronger treatment preferences (P = 0.030) and increased subjective knowledge (P = 0.022) • No statistically significant differences in anxiety, depression, general health, cancer worries, health-related quality of life, coping styles, amount of information received, satisfaction with quality of information, decision satisfaction and uncertainty, decision control and treatment attitudes.
Moderate
Very low provided a summary report for the physician which could be discussed during a consultation. In general, the identified tools had positive effects on patient satisfaction with their treatment decision and on patients' desire to share information with their physician. However, it is unclear whether they encourage SDM during a clinical encounter as this was not studied. The effectiveness of the included tools was barely studied. Evidence from the included studies was in general low due to multiple sources of bias, which may have skewed the results. The revealed tools to support patients in SDM have some limitations. The effectiveness of only four of them was evaluated [27] [28] [29] [30] . Of these, the one with the highest level of evidence was not effective [29] . The other tool with a somewhat higher level of evidence of effectiveness is not available anymore [28] as the tool was not kept upto-date. The two remaining tools might be useful in clinical practice as their results are promising in pilot studies. These tools could be used next to each other as the DA of Smith et al. [27] focuses on chemotherapy, whereas the DA of Sepucha et al. [30] shows the experiences of four women living with metastatic breast cancer. A limitation of these tools is that they were only tested in a pilot study without a control group. Further testing of these tools in better designed studies is required before they are implemented. The consultation guide presenting information on therapies and supportive treatment in metastatic breast cancer, was not evaluated, but might also be useful for patients with metastatic breast cancer.
Despite the calls for integrating SDM in clinical practice, implementation of SDM into daily care is lacking [31] [32] [33] [34] . The lack of available SDM supporting tools and time concerns might be barriers for implementation [6] . Our review shows the availability of a few tools to be used by patients before visiting the physician and the lack of tools to be used during a clinical encounter in metastatic breast cancer care. In general, tools to be used by patients before visiting the health care provider lead to better understanding of choices, however, yet are not enough to guarantee SDM [14, 35] . In order to facilitate SDM during a clinical encounter, SDM tools for both health care providers and patients have been designed [35] [36] [37] . For curative breast cancer and other tumour types, such tools are available [17, 18] . These tools make options more visible, enhances patients confidence and involvement, and clinicians find it easier to implement SDM in practice [18] . For decision making in metastatic breast cancer care, there is a pressing need for similar tools as many complex decisions have to be made and alignment of care with patient preferences is necessary.
When developing, testing and implementing tools for SDM during a clinical encounter, several recommendations can be made. First, tools should be based on the best available scientific evidence and being kept up-to-date [25, [38] [39] [40] . Second, patients should be included in their development to ensure the tools are user-friendly and understandable [41] . Third, the impact on patient outcomes should be evaluated. Fourth, the conditions for appropriate use of tools in clinical practice should be realized, e.g. clinical teams should recognise the importance of SDM and should be trained in SDM [6, 42] , and sufficient time should be available to use a tools for SDM during a clinical encounter [6, [43] [44] [45] .
Conclusions
Only two tools for SDM in metastatic breast cancer care were positively evaluated on effectiveness and are currently available. These are developed to be used by patients before consulting the physician. None have been tested in well-designed studies. These tools show promising results in pilot studies and focus on different aspects of care. However, their effectiveness should be confirmed in well-designed studies before implementation in clinical practice. Innovation and development of SDM tools targeting clinicians as well as patients during a clinical encounter is recommended. 
